Proteomic identification of proteins differentially expressed by nicotinamide in focal cerebral ischemic injury.
Nicotinamide exerts a potent neuroprotective effect against ischemia-induced brain injury. We identified proteins that were differentially expressed by nicotinamide treatment in ischemic brain injury. Focal cerebral ischemia was induced by middle cerebral artery occlusion (MCAO). Adult male Sprague-Dawley rats were treated with vehicle or nicotinamide (500 mg/kg) 2 h after the onset of MCAO. Brains were collected 24 h after MCAO and cerebral cortex regions were isolated. Protein spots with different intensities between vehicle- and nicotinamide-treated groups were detected using two-dimensional gel electrophoresis and identified by mass spectrometry. Among these proteins, γ-enolase, protein phosphatase 2A (PP2A) subunit B, and peroxiredoxin-2 (Prx-2) were significantly decreased in the vehicle-treated group compared to the nicotinamide-treated group. These identified proteins mediate cell differentiation and stabilization, and play a role as antioxidant enzymes. In contrast, 60 kDa heat shock protein (Hsp 60) was significantly increased in vehicle-treated animals, while nicotinamide prevented the injury-induced increase of this protein. These results suggest that nicotinamide mediates neuroprotective effects by up- and down-regulation of various specific proteins.